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SPECIFICATION forming part of Letters Patent No, 630,008, dated August 1, 1899.

Applircat'lon filed September 3, 1898, Nerial No. 690,209,

(No model.)

To all whom it iy concern

Beit known that we, ALLEN C SHIMER wnd
JOHN Q. SHIMER, eitizens of the United States,
residing at Anderson, in the county of Madi-
son and State of Indiana, have invented cer-
tain new and useful Improvements in Wire-
working Machines; and we do declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable oth-
ers skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to figures
and lettersof reference marked thereon Whlch
form a part of this specification.

This invention has relation to a machine or
loom for making or weaving wire fabrie or
fencing of a certain character; and it is de-
signed to providea machine of thisclass which
is capable of being operated in an efficient
and practical manner for the rapid manufac-
ture of such fabric or fencing.

The invention consists, first, in means for
taking the wires for the several horizontal or
runner wires of the fencing from spools, reels,
coils, or bales and corrugating them; second,
in means for taking the wire for the vertieal
tie or stay wires from suitable spools or reels,
for forming in the same a number of loops,
corresponding in number to the number of
the horizontal or runner wires, for cutting
sald wire at the proper point, for transferring

the stay or tie so formed to a position on:

the machine where it can be applied to the
previously-corrugated horizontal or runner
wires, and for wrapping the loops thereof
around said runner-wires; also, in means for
winding the finished fencing in a proper man-
ner upon a drum or reel into suitable bales.

The invention also consists in the novel
construction and combination of parts, all as
hereinatter described, and pointed out in the
appended claims.

In the accompanying drawings, Kigure 1is
an end view of the complete machme, with
the exception of the bale-holding spools or
reels at the rear end. Fig. 2 is a plan view
of the complete machine. Fig. 5 is a section
on thelineaa of Fig. 2, with the transfer-plate
in position on the loop-forming pins and the
movable grip-plate in raised position. Fig. 4
isa transverse section, partly brokenaway, on
the line b b of Tig. 2 and showing a tie-wire

on the loop-forming pins. Fig. 5 is a detail

view, partly in Vel‘tlt‘}dl section and partly in.

end elevation, showing the operation of the

transfer device, its adjuncts, and adjacent

parts of the machine. Ifig. (0 is a detail view
illustrating the position and operation of the
transferdevice, the grippers, and the twisters.

Fig. 7 is an elevation of a portion of the ma-

operating cams.

chine and illustrating the operation of the
looper-actuating device.

Fig. Sisadetail sec-
tional view showing the looper and its actu-
ating devices.
illustrating the operation of the looper. Tig.
10 1s an edge view of the compound frietion
and sprocket wheel. Iigs. 11,12, 13, and 14

Fig. 91s a detaill view further

55

Ho

are detail views showing the manner in which |

the twisters operate to wrap the loops of the

tie-wires about the runner-wires. Fig, 15 is
an end view of one of the loopers. Fig. 16 is

a detail fragmentary view showing the char-
acter of the finished fabrie made by the ma-
chine. FIigs. 17 and 18 are perspective detail
views showing the operation of the vertically-

reciprocating wire-grip. Ifigs. 19 and 20 are

detail views of one of the pincers, Ifig. 19
showing the operating devices. Fig. 21 is a
detail view showing, in connection with Fig.
19, the relative positions of the two pincer-

cylinder.

trols the same, and the cam which operates

sald sleeve, the sleeve and cam- being shown

in different pom‘mons in the two views. Fig.

26 1s a detail view, partly in plan and partly
in section, showing the connection between
the cam and the said clutch-sleeve. Fig. 27
is a detail perspective view of two pairs of
the intergeared corrugating-wheels and their
driving-pinions. Fig. 28 is a detail view of
the compound friction driving-wheel for the
winding reel or cylinder. Fig. 29 is a detail
view of the sliding device which controls the
operation of the grippers on the transfer-
board. Ifig. 30 is.a detall perspective view
of one of the wire-holding spools or reels.

Fig. 81 1s a detail view shawmg a modifica-

tion of the means for actuating the twisters.
In order to simplify the drawings and to

Figs. 22 and 23 are detail -
views of a portion .of the winding reel or
Figs. 24 and 25 are detail views:
showing the reversible driving-gear for the-
looper-carriage and the twister-actuating de--
vices, the slidable clutch-sleeve which con-

70
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enable the same to be made upon a somewhat
larger scale, we illustrate a machine capable

- of making fencing having six or less runner-
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‘removable pin 7.

wires; but in the machines which we have |

heretofore built and operated provision is
made for the manufacture of a fencing con-
taining twelve or less runner-wires, and the
maehmes may be constructed in accordance
with our invention adapted for any desired
number above twelve. This, however, in-
volvesnochange from the machineillustrated
beyond the reduplication of parts to provide
for additional wires.

Referring more particularly to the draw-
ings; the numeral 1 designates the main frame
of the machine, which is of suitable character
and construction to provide proeper support
and bearing for the operative parts hereinaf-
ter deserlbed

2 designates a series of wire-holding spools
or reels which are journaled upon a rearward
extension of the frame 1, or upon a separate
andindependentframe 3, oruponallysultable
support.
vided for each runner-wire of the fencing to
be formed, and in the construction shown
they consmt each of a central wheel or disk
having secured thereto a number of radial
forked arms 4, which receive and hold the
coll or bale of wire. One branch or furcation
5 of two.of the arms of each reel is pivoted
as indicated at 6, Fig. 30, and is secured by &
\Vhen this pin is with-
drawn, the part 5 may be turned down on its
pivot to facilitate the insertion of the coil in
the series of arms of the reel or spool.

8 designates a drum or cylinder journaled
on the frame 1 and around which the wires
from theseveral spools or reels first pass after
leaving the latter.

9 designates tension wheels or rollers which
bear against the several wires where they
passaround thesaiddrumorecylinder. These
rollers are each carried bya pivoted lever 10,
acted upon by a spring 11, which holds the

roller in contact with the wire on said drum

or cylinder. The purpose of this drum or

~eylinder and the rollers is to keep the several

wires under tension and to assure their uni-
form advance through the machine, so that
all the wires will be equally taut in the fin-
ished fabrie. (See Fig. 3.)

12 designatesthe corrugating devices,which
consist of small corrugated wheels carried on
short vertical shafts 13. They are arranged
1n two series, one a little behind the other,
in pairsin each series, one pair for each run-
ner-wire, as best shown in Figs. 2 and 27,
and mterﬂ'em with each other. The shafts
13 are albo Intergeared by means of a series of
small toothed wheels or pinions 14. T'heshaft
13* of one of the said pinions (a central one)

is extended down to a transverse shaft 15, to
which it 1s connected by bevel-gear dI‘IVIHG—
wheels 16. If desired, the Shatts 13 of the end
pinions may also be extended down and geared

One of these reels or spools is pro-

2 | 630,008

to the shaft 15 in a similar manner. The
shaft 15 at one end has a bevel gear-wheel
17, which 1s driven by a bevel-pinion 18 on
a counter-shaft 19, journaled in bearings at
one end of the machine and geared by wheels
19* to the main driving-shaft 20.

21 1s a belt wheel or pulley on the shaft 20,
and 22 is a clutch device for throwing said
wheel into and out of operation.

The parts thus far deseribed constitute the
means for feeding and corrugating the run-
ner-wires, and we will now proceed to de-
scribe the means for forming and applying
the tie or stay wires.

23 designates a carriage which is ﬁtted to

1ec1procate on a tlanwer%e way or guide 23

at the upper portion of the machine, above
and forward of the corragating-wheels. 24
1S a sprocket-chain whose ends are connected
to opposite end portions of the said carriage
and which is carried by the two sprocket-
wheels 25 and 26. The sprocket-wheel 25 is

~an idle-wheel, while the wheel 26 forms the

driver for said chain, being rigidly mounted
on the upper end portion of a vertical shaft
27, at whose lower end portion is a bevel gear-
wheel 28, which is located between and de-
signed to mesh with two bevel gear-wheels 29
and 30, loosely mounted upon the counter-
shaft 19 above referred to and adapted to
be alternately thrown into driving connection
with said shaft by means of an interposed
slidable clutch-sleeve 31. Connected to said
sleeve is a shifting lever 52, whose opposite
arm has a stud or roller 33, which engages
the groove 34 of-a cam 35, (see Figs. 24 and 25,)
rigidly mounted on a transverse shaft 36,
which we call the ‘“‘time-shaft” of the ma-
chine, and which isdriven by a gear conneec-
37 with a parallel shaft 38, which is geared
in turn to the counter-shaft 19, as indicated
at 38*. (See Fig.2.) Mounted in bearings 39
on the earriage 23 is a shaft 40, having at one
end a gear-wheel 41, whose teeth mesh with
the teeth of a pinion 42. The pinion 42, which
we term the ‘‘looper pinion or wheel,” has
one tooth to every four teeth on the gear-
wheel 41 and 1s given a complete rotation
by a one-fourth rotation of said gear-wheel.

Sald pinlon has a tubular shaft or axle 43,

which 1s journaled in a head or casing 44,
which incloses said gear-wheel and pinion,

and the inner end of said shaft is bent, as

shown at 45, Figs. 3 and 8, to form a looping
device. .

The carriage 23 carries a bracket 46, upon
which is journaled a roller 47, which as the
carriage moves runs, upon an edgewise-dis-
posed transverse plate 48, supported by the
main frame above the way or guide 23%. Se-

cured to opposite sides of said plate are hori-
zontal lugs or blocks 49, having beveled or
rounded end portions 50. One of these blocks
is provided for each runner-wire of the fenc-
ing, one-half the number being upon one side
i of said plate and the other upon the opposite
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side and in alternating position with 1ebpec‘u
to those upon the other side. (See Figs., 2
and7.) -
On the shaft 40, which carries the gear-
wheel 41 above desecribed, are four arms 51,
which **quarter” or stand at ninety degrees
to each other, two of sald arms being upon
the same side of the plate 48 asthe gear-wheel
41, while the other two arms are upon the
opp081te side of said plate, the latter being
mlsed sufficiently above the way or ﬂmde
5" to form a space 52, through which the end
portion of the shaft 40 extends. As the car-
riage moves along said way or guide, pro-
pelled by the chain 24, thetwoarms 51, which
are in horizontal alinement with each other,
slide underneath a lug or bloeck 49 upon one
side of the plate 45, during which time the
other two arms are in vertical position and
are between adjacent lugs or blocks upon
the opposite side of said plate. As soon,
however, or very shortly after the horizontal
arms pass out from under that lug the up-
per vertical arm 51 comesin contact with the

beveled or rounded end 50 of the adjacent

lag or block 49, and by such impingement
sald arm 1s moved to horizontal position,
passes under the contacting lug, and rotates
the shaft 40 a one-fourth revolution, thereby
bringing the arms 51 upon the opposide side
into vertical position. This operation is re-
peated and the shaft 40 and gear-wheel 41 are
given a one-fourth revolution each time one
of said arms 51 contacts with one of thesaid
blocks or lugs 49. The operation will be
clearly nnderstood by reference to Figs. 7, S,
and 9. RKach one-fourth revolution of the
wheel 41 causes a complete revolution of the
pinion 42, as above stated.

Although we do not consider it as abso-

lutely essential, we prefer to employ the fol-

lowing devices for the purpose of assisting

the revolution of the gear-wheel 41 to pre-
vent any jar or sfrain due to the contact of
thearms 51 with the blocks orlugs49. These
devices consist of a shaft 53, mounted upon
the carriage 24 and carrying a compound fric-
tion and sprocket wheel 54, which is con-
nected by a chain 55 with a small sprocket-

wheel 56 on the ’rubul{w axle of the pin-

1on 42. The shaft 55 also carries a pinion 57,
whose teeth run in a transverse rack 58, se-
cured to the frame just above the way or
guide 23*. The wheel 54 (see Fig. 10) con-
sists of a section 54, fast on the bh&fb 93, &
section 54° which is ‘also fast upon the said
shatt, and an interposed friction sprocket-
disk, to which the numeral 54 is applied. A
nut 54° is provided whereby the friction be-
tween the said parts may be adjusted. As
the carriage traverses the way 23* the en-
gagement of the pinion 57 with the rack 58
causes the rotation of theshaft 53 and wheel-
section 54. As long as the arms 51 of the

shaft 40 are in engagement with one of the
lugs.or blocks 49 nheel 41 cannot of course
fuen , and therefore the sprocket-disk 54 is

S|anle.

G

2150 plevulmd from turning, so that the
wheel-seetions 54 and 54° slip thereon. As
soon, however, as the said arms 51 pass out
of engagement with one of the blocks 49

70

wheels 41 and 54 are free to rotate and the

sections 54* and 54° no longer slip, but turn

the disk or wheel 54, and thereby the wheel

41, At thistime, however, the upper arm 51
upon the opposite side of plate 48 comes in
contact with the next block. "The purpose
of the devices just described 1s therefore
simply to assist in the rotation of shaft 40
and wheel 41, so that said shaft will have
commenced to rotate when contact is made
with a block 49.

On the front side of the upper portlon of

75

30

the frame upon which the devices and mech-

anism just described are mounted and just
below the carriage-way 23* Is a transversely-
arranged series of forwardly-projecting pins
or the like 59, which are arranged in vertical
pairs, (see Flg. 4,) there being one of these
pins for each runner-wire X. The machine
illustrated is designed to produce a fabric or
fencing of the pattern shown in Fi
wherein the wires X are of gradually-decreas-

QC

g, 16,

ing distance from each other from top to bot-:

tom. Consequently the pairs of pins 59 are

95

oradually set closer to each other from the

right to the left hand side of the machine,
looking at Fig. 4. It is around these pins
that the wire which 1s to form the tie-wires Z
is carried by the looping device 45 to form

the loops z, as hereinafter more fully de-

- [00O

seribed, the said deviece having its path of
traverse upon the movement of the carriage.

24, adjacent to said pins. (See Fig. 8.)
60 designates pincers or cutters which are

105

for the purpose of cutting the tie-forming wire.
al the proper points and also for holding the.

One of these devices is provided at

each end of the series of pins 89 and below a

similar pin 59* as indicated in Fig. 4, and.

11O

one of them is shown in detail in Figs. 19 and

20. As so shown and as heretofore con-

structed by us, they consist each of .a sta-
tionary jaw secured to the under side of the

carriage-way 23%

and a pivoted movable jaw

115

61, ,:md which is normally held closed against.

the fixed jaw by a spring 62, Pw"oted at 03,

with its horizontal arm in contact with: the

under side of the jaw 61, in rear of the pivotal
point of the latter, is a bell-erank lever 64.
Connected to the otherarm of this bell-crank

lever is a link G5, which isin turn connected.
to the upper arm of a vertical lever 66, which

is intermediately pivoted to a fixed portion of
the frame at the point 67.
of this lever 66 is a roller 65, which 1mp1nﬂ'es
upon a cam 69, fixed to the time-shaft 3

Said cam has a longer raised portion 69° z-md_

a shorter raised portion 69°, which by their
action upon the lever 67
the link connection (5, the bell-crank lever

to actupon the jaw 61 to move the latter away.
from the stationary jaw for the pur pose here-

inafter deseribed.

On the lower arm.

cause, by means of.

120

125
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70 designates a carriage which is supported
transversely in front of and below the pins 59
upon the lateral guide rails or ways 71 to re-

ciprocate longitudinally of the machine. This
carriage isactuated toits movement by means

of a cam 72, mounted upon a shaft 73, which
18 connected by bevel gear-wheels 74 with the
shaft 13*, which has been described as geared
to the transverse shaft 15 and as driving the

series of pinions 14 on the shafts of the cor-

rugating-wheels. The groove 72* of this cam
72 18 engaged by a stud or roller 73 on a bar
74, which 1s connected to the carriage 70.
(See Fig. 3.) TUpon said carriage 70 is a se-
ries of bearings 75, in which are journaled a
series of tubular shafts 76, which correspond
in number to the number of the pairs of the
corrugating - wheels and which "are respec-
tively alined therewith. On each of these
shafts isa pinion 77, whose teeth are engaged
by the teeth of a transversely-reciprocating
rack-bar 73, which is common to the series of
such pinions and which is supported upon a
series of rollers 79, journaled on the carriage
70. Thisrack-barisactuated bya gear-wheel
30 on a shaft 31, journaled in bearings 82 at
one end of the machine and which is driven
by a bevel gear-wheel 83, which meshes with
a corresponding wheel 84 on the shelf 27,
which has been described as carrying the
wheel 26 which drives the chain 24 which
actuates the carriage 23. It follows, there-

~ fore, that when the direction of motion of the
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wires.

shaft 27 is reversed by the cam-operated
clutch-shifting device, which has been de-
seribed, the direction of motion of the shaft
31, gear-wheel 80, and rack-bar 78 is reversed
at thesametime. Thegear-wheel30isloosely
splined on the shaft 81, so that during its
rotation it can regiprocate on said shaft in
agreement with the reciprocation of the car-
riage 70. (See Fig. 1.)

On the forward end of each tubular shaft
76 18 a twisting-lug 85, which is adapted to
engage a loop z of a tie-wire Z and wrap the
same abpout the adjacent runner-wire X, in the
manner hereinafter deseribed, upon the rota-
tion of said shaft.
pins 36, which are for the purpose of pre-
venting the loop from slipping. (See Tigs.
11, 12, 13, 14, and 15.) |

When atie-wire has been formed upon the

.pins 59 1n the manner which has been indi-

cated and which will hereinafter be more fully
described, 1t becomes necessary to automat-
ically remove the same from the pins 59 and
transfer the same onto the carriage 70 in po-
sition for its loops to be engaged by the
twisters and wrapped around the runner-
We will now describe the means by
which such removal and transferare etffected.

87 1s a transverse rock-shaft which is jour-

‘naled in bearings 58 below and a short dis-

tance in front of the pins 59. Secured to this

shaft are arms 89, and secured to the upper
portions of these arms is a transverse plate
or board 90, which we term the ‘‘transfer-

In said lugs areinclined
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plate.” 'This plate has a row of perforations
91, which are designed to fit over the lower
row of the pins 59, as shown in Figs. 3, 4, and
5. Journaled in the said arms is a second
rock-shaft 92, to which are secured a series

of upwardly-extending ‘‘grippers” or grip-
fingers 93, which by the action of springs 94,

connected thereto,areadapted toclose against
the outer face of the transfer-plate 90 and
seize the loops z of the tie-wire, (see Figs. 3,
6, and 7,) there being one finger for each of
said loops. Said fingers are normally held
in the open position shown in Kig. 3 by means
of an arm 95 on the shaft 92, which engages
a slide device 96 underneath the carriage-
way 23, and thereby holds the said shaft from
coming back to position to close the said fin-
gers. Attheproper time, however, said slide
is moved laterally out of engagement with
the arm 95 by means of a bent lever 97, con-
nected to said device and pivoted at 98, with
its lower end carrying a roller 982, which is ar-
ranged to contact with a projection 99 on the
face of a cam 100 on the time-shaft 36. A
spring 101 returns said slide device as soon
as the roller 98* leaves the projection on the
canl. -

The rock-shaft 87 is actuated to move the
transfer-plate 90 from its position on the pins
59 to the position on the carriage 70 (shown
in Fig. 6) by means of a lever 102, connected
thereto (see Fig. 6) and carrying at its oppo-
site and lower end a roller 103, which is de-
signed to be engaged by edge projections 104
of the cam 100 just above described. Springs
105, which are connected to said rock-shaft
or to the lever 102, constitute the means for
returning the transfer-plate to i1ts position on
the pins 59. |

When the transfer-plate has carried the tie-
wire over onto the carriage 70, it is necessary
that means shall be provided to cateh the tie-
wire and its loops z and withdraw the same
from the grippers 93 to permit said plate to
return at once to position on the pins 59, so
that another tie-wire may be formed while
the first one is being fastened to the runner-
wires. For this purpose we provide on the
forward portion of the carriage 70 a fixed
transverse grip-plate 106 and above and over
the samea similar but movable grip-plate 107,
which is slidably mounted at its end portions
in vertical guideways 108 on the carriage 70.
When said plate 107 is in raised position,
(shown in Irig. 17,) it is supported by means
of arms 109, which are pivoted at 110 to the
posts, in which are formed the guideways
108. 'The plate 107 rests upon the upper ends

- of the said arms 109, which are held in proper

position by means of springs 110, which bear
against their lower end portions. While the
transfer-plate 90 1s being moved forwardly
and downwardly to deposit a tie-wire on the
carriage 70 the latter moves backwardly and
the lower ends of the arms 109 come in con-
tact with fixed blocks orlugs 111 on the main

| frame, thereby moving the said arms to with-
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. draw them from underneath the plate 107. !
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The latter then falls by gmwty down upon
the plate 106, as shown in Ifig. 18, and catches
the tie-wire between the two plates. Secured
to the plate 107 are a series of slotted fingers
112, which cateh and straddle the loopsz, as
shown in Ifig. 6. As the carriage 70 now
agaln moves forward the loops z are pulled

from the grippeis 93 and the transfer-plate |

at once returns to its position on the pins 59.
Pivoted to the carriage 70, one atl each side,
are angle-levers 115, which are connected to
the plate 107. Asthecarriage 70 approaches
thelimitof its forward movement these levers

contact with the frame-piece 114 (or withsome |

other fixed part) and are by such contact
moved to raise the plate 107 to position, where
1t 1s again caught by and supported on the
arms 109 dulmo' the 1eturn movement of the
carriage.

115 deswnates braces for the plate 106.

116 and 117 designate two rollers which are
journaled on the main frame one above the
other in front of the carriage 70 and over
and between which the finished fabric passes,
as indicated In IFig. 4, on its way to the bal-
ing roll or eylinder 118. The top surface of
the roller 116 is in the same horizontal plane
as the axes of the tubular twister-shafts 87,
so that the pull or draw on the wires will al-
ways be 1n a straight line and will not be.af-
fected by the increasing diameter of the bale
as it is wound on the drum or cylinder 118.
This drum or eylinder is pretferably formed
in two sepamted lonﬂ‘ltudmcul sections, as
shown in Figs. 22 and 23, having tenons 119
at their ends, which drop into sockets 120 of

head-blocks 121, earried by the journals 122

and secured therein by pivoted cleats or but-
tons 125. This construction permits a c¢ylin-
der, with its bale, to be quickly removed from
the machine when wound to the proper size,
and the consequent collapse or falling to-
gether of the two sections permits them to be
readily withdrawn from the bale. KEach of
the Journals 122 carries a sprocket-wheel 124
or 125, which is connected by a sprocket-
chain 126 or 127 with a smaller sprocket-wheel
123 or 129 on a transverse shaft 130. The
shaft 130 is shown as being in turn geared by
sprocket-wheels 131 and 132 and connecting-
chain 133 to the shaft 37, which has been de-
scribed as the shaft which actnates the time-
shaft 86, The sprocket-wheel 131 is a com-
pound wheel, similar in character to the wheel
24 before described, with an interposed frie-
tion sprocket-disk 151>, The objeet of this
construction 1s to enable the wheel 131* and
1ts attached wheel 128 to slip on the shaft 130
in the event of there being an obstruction to
the operation of the machine, sothat thedrum
or cylinder 118 may cease toturn and injury

- or breakage may be avoided; also, for the

purpose of providing for the slower rotation
of the said eylinder as the diameter of the
bale thereon increases.

.

134 1s a nut for adjusting the degree of
I'lletlon

- Although the operation of l..he several parts |

ol the machine has been more or less fully

described above, we will now give a general.
description of the operation of the maehme;

as a whole.

The runner-wires X from the bales on the
reels or spools 2 pass around the tension drum
or c¢ylinder 8 and from thence forward and

| through between the respective pairs of cor-

r-ugatiug-wheels 12, whereby they are given
a corrugated or wave-like form. They then
pass forwardly and through the respective
tubular shafts 76, at the front ends of which
the tie-wires are applied and fastened there-
to. Supposing the carriage 24 to be at the
right-hand side of the machine, (looking at
the drawings,) with the wire which is to form
the tie-wires Z coming in through the tubu-
lar axle 43 of the 100pel -pinion 42 and the
machine in operation, the tie-wires are formed
and applied in the following manner: The
movement of the carriage 24 to the left first
carries the tie-forming wire through the pin-
cers 60 at the right-hand side of the machine
and around the pin 59*. At this time the
sald pincers are 1n open position by reason
of the fact that the roller 68 of the lever 66
is traveling on the shorter raised portion 69
of the cam 69 on the time-shaft 36. As soon

as the roller leaves the said portion of the

cam the pincers close and hold the end of
the wire, cutting it also at the proper point.
By the continued movement of the carriage
24 and the periodical operation of the loop-
ing device, as before described, the wire is
carried to and 1s successively looped about
the several pairs of pins, as shown in Fig, 4.
By the time the looping device 45 has reached
the pincers 60 at the left-hand side of the
machine said pincers have been opened by
the longer portion 69° of the cam 69 at that
end, sald cam being set oppositely on the
shaft 36 to the corresponding cam at the right-
hand end, (see Figs. 19 and 21,) and the wire
1s caught, cut, and held thereby, as seen in
Fig. 4 The cam 39 on the said time-shaft is
now in such position that the clutch-sleeve
31 is held out of engagement with both wheels

29 and 30 and the c&rriage 24 remains sta-

tionary for a short time at the left-hand side
of the machine. At this time the cam 72 is

moving the carriage 70 rearward, (the pitch

of the groove 72" thereof beingsuch that said
carriage is brought back in one-fifth less time

‘than is occupied in its forward movement,)

the rack-bar 78 is stationary, the grip-bar 106
is in raised position, and the transfer device
is in the position shown in Fig. 4 in dotted
lines and 1n full lines in Fig. 6. The cam
100 at this time acts to move the sliding de-
vice 96 out of engagement with the arm 95,
and the fingers 93 at once close, by the action
of their springs, upon the tie-wire. Thecam
100 now acts to move the transfer-plate 90
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forwardly and downwardly, (the pincers hav- ]
‘Ing in the meantime opened,) thereby pull-

ing the tie-wire off from the pins 59 and lay-
ing it upon the carriage 70, which has reached
the rearmost limit of its travel. The arms
109 as said carriage approaches this position
come 1n contact with the blocks or lugs 111,
thereby releasing the grip-plate 107, which
falls upon and catches the tie-wire, as shown
in Fig. 6. The cam 100 now acts to reverse
the movement of the carriage, and as the lat-
ter moves forwardly the loops z of the tie-
wire are pulled away from the grippers 93
and the transfer-plate returned to the posi-
tion shown in Fig. 5, where the grippers are

‘now opened by the return movement of the

sliding device 96. Shortly after the carriago
70 commences its forward movement the cam

30 operates to reverse the movement of the
driving-gear for the carriage 34, which starts

upon its return movement to the right. At
the same time the driving-gear for the rack-
bar 78is set in operation, and said bar (which
has remained statlonary during the rearward
movement of the carriage 70) operates the
series of pinions 77, and thereby rotates
the tubular shafts 76 and the twisting-lugs
3o carried by such shafts. These lugs en-
gage the loops z and wrap the same mound
the runner-wires X. As the carriage 70 ap-

- proaches the limit of its forward movement

the levers 113 contact with the bar or stops

114, (see Fig. 3,) and thereby raise the gr 1p-

35

bar 107 to its elevated position, where 113 1S
again caught and held by the arms 109, as
shown in Kig. 17. During the forward move-
ment of the carriage 70 carriage 24 has been

- continuing its movement to the right and is

40

45

50

forming the loops z of another tie-wire, the
pincers 60 at the left-hand end of the machine
having been opened and closed to cut and
catch the new tie-wire by the operation of
the portion 69* of its cam 69. The carriage
24 reaches the right-hand end of the machme
at the time the carriage 70 reaches the limit
of its forward movement, at which time the
cam 35 again operates the clutch-sleeve 31 to

check the movement of carriage 24, which

again remains stationary while the carriage
24 movesrearward and the tie-wire is shifted

ontothecarriage70. Theoperation described

18- now repeated and is continued without

- stoppage of the machine until a bale of fin-

35
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ished fabric of the desired size is wound upon
the cylinder 118.

It will be seen from the foregoing that the
entire operation is carried on automatically
by the machine and that owing to the move-
ment of the carriage 70 the tie-wires are ap-
phied without stopping the movement of the
runner-wires. It will be observed also that

by the described intermittent movement of
the rack-bar which actuates the twisters and
~which remains stationary during the rear-
ward movement of the carriage 70 the loops
of adjacent tie-wires are wrapped in opposite
This feature improves the char- |

directions.

'termedmte loops, and for cutting the s

acter of the fabric or fencing formed by the
machineandisalsonecessaryinorder to make
a proper wrapping of the loops, since the car-
riage 24, in moving from left to right, crosses
the wires of the loops 2z in the opposite direec-
tion from that in which they are crossed dur-
ing the movement of said carriage from right
to 1eft In lieu of the said 1ack bar we may
employ a spiral gear or worm-shaft actuated
in the same manner as the rack-bar. (See
Fig. 31.)

We do not desire to limit ourselves to the

particular construction and combination of

parts described, as the same may be changed
in many ways without departing from the
spirit and scope of our invention.

Having thus described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, is—

1. In a ma,chme of the class described, the
combination with means for feeding the hori-
zontal or runner wires, of mechanism for
wrapping around said wires simultaneously
the intermediate and end loops of stay or tie
wires laid upon said horizontal or runner
wires, substantially as specified.

2. Tn a machine of the class described, the
COIIlblI].‘ELthH with means for feeding the run-
ner-wires, of a tie-wire feeding or supplymn
device, means for forming the same with in-
same
into lengths, transfer devices for applymn the
tie-wires to the rununer-wires, and twisting de-
vices for simultaneously winding or wrapping
the several loops of the tie-wires about the re-
spective runner-wires, substantially as speci-
fied.

3. In a machine of the class described, the
combination with means for feeding the run-
ner-wires, of tie-wire-forming devices, trans-
fer devices for applying the same to the run-
ner-wires, and twisting devices for catching
the loops of the tie-wires and wrapping or
winding them simultaneously about the run-
ner-wires, substantially as specified.

4. In a machine of the elass described, the

combination with means for feeding the run-

ner-wires, of tie-wire-forming devices, trans-
fer devices for shifting the tie-wires from the
forming devices to position on the runner-
wires, twisters for catching the loops of the
tie-wires and simultaneously wrapping or
winding them about the runner-wires, and
means foroperating said twisters at intervals,
substantially as specified.

5. In a machine of the class described, the
combination with means for feeding the run-
ner-wires, of tie-wire-forming devices, a lon-
gitudinally-reciprocating carriage, means for
reciprocating sald carriage, transfer devices
for shifting the tie-wires from the forming de-
vices to the said carriage, and twisters mount-
ed upon the said carriage and arranged to
seizethe loops of said tie-wires and wrap them
%1mu1taneous]y around the several runner-
wires, substantially as specified.

6. In a machine of the class described, the
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65 the same, and a device mounted upon said
carriage for carrying wire successively from | mounted on said carriage and adapted to loop.
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combination with means for feeding the run- vy one pair of pins {o another and for looping it

ner-wires, of tie-wire-forming devices, o lon-
<T1tudmally -reciprocating carriage, means for
reciprocating the same, tr ansfer devices for
shifting the tie-wires from the forming devices
to the said carriage, a reciprocating grip for
holding the tie-wires on said carriage, and
twisters arranged to catceh loops of said tie-
wires and wrap them about the runner-wires,
substantially as specified.

7. In a machine of the class described, the

combination with means for feeding the run-
ner-wires, of tle-wire-forming devices, a lon-

gitudinally-reciprocating carriage, means for

reciprocating the same, transfer devices for
shifting the tie-wiresfromtheformingdevices
to the sald carriage, the twisters rotatably
mounted on said carriage, means for simul-
taneously actuating the Sald twisters at the
proper times, a winding or take-up roll or
reel for the finished fabric, and intermediate
gulding and feeding rollers between the said
carriage and the roll or reel, substantially as
specified.

S. In a machine of the class described, the
combination with a series of wire-holding
spools or reels, a series of intergeared corru-
gating wheels, and tension devices between
sald spools or reels and the corrugating
wheels,of tie-wire-forming devices,and means
for applying and fastening the said tie-wires
to the horizontal or runner wires, substﬂnu-
tially as specified.

9. In a machine of the class described, the
combination with a series of wire-holding
spools or reels, a series of intergeared corru-
gating wheels, and tension devices interposed
between the said spools or reels and the cor-
rugating wheels, of tie-wire-forming devices,
transfer devices for shifting the tie-wires
from the forming devices to position on the
corrugated runner-wires, and twisting de-
vices arranged to catch the loops of the tie-
wires and simultaneously wrap them around
the several runner-wires, substantially as
specified.

10. In a machine for makmﬂ wire fencing
wire-corrugating devices consmtmﬂ* of Small
corrugated wheels arranged 1n pairs and in-
tergearing one withanother, substantially as
specified.

11. In a machine for mmaking wire fencing,
the combination of a fixed support having a
series of pins arranged in pairs, a recipro-
cating carriage, and means for reciprocating
the same, and a device mounted upon said
carriage for carrying wire successively from
one pair of pins to another, and for looping
1t around the said pins, substantially as speci-
fied. -

12. In a machine for making wirefencing,
the combination of a fixed support having a
series of pins arranged in pairs, a recipro-
cating carriage, and means for reciprocating

ed to beeng

around the
for cutting said wire at the proper 110111fb,
substantially as specified.

13. In a machine for making wire fencing,
the combination of a fixed support, having a
series of projecting pins arranged in pairs, a
reciprocating carriage, and means foractuat-
ing the same, a wheel on said carriage having
a tubular axle or shaft bent at one end to
travel around the pairs of pins successively
as the carriage advances and means for peri-

odically rotating the said wheel, Substantially

as specifled.

14. In a machine for making wire fencing,
the combination of a fixed suppmt_ h.:wmn EL
series of projecting pins arranged in pa,irs, a
reciprocating carriage and its actuating mech-
anism, a gear wheel or pinion mounted on
said carriage and having a tabular axle bent
at one end, a second and larger gear-wheel
in mesh with the first-named gear-wheel, and
means for periodically rotating said larger
gear-wheel as the carriage advances, substan-
tmlly as specified.

15. In a machine for making wire fencing,
the combination of a fixed support having EL
series of pins or the like arranged in pairs, a
carriage arranged to have a traverse move-
ment adjacent to said pins, and a wire carry-
ing and looping devicearranged to carry wire
successively to the several series of pins and
to loop it around the same, substantmlly a8
specified.

16. In a machine formaking wire tenem
the combination of a fixed suppor‘r, havmtra
series of pins arranged in pairs, a carriage,
means for reciprocating the same, a gear-
wheel having a tubular axle formed with a

&k

sald pins, together with means
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bent end adapted to rotate about each pair

of said pins as the carriage moves, a second
vear-wheel meshing with the first-named
wheel and having-four times as many teeth,
quartering-arms on the shaft of said second
gear-wheel, and two series of fixed horizontal

contact-blocks arranged alternately of each

other, each series being arranged to be en-
ﬂ'awed by one pair of smd Arn:s, substﬂntmlly

i A Speelﬁed

17. In a machine for makmfrwwe fene,m
the combination with a rotary loopmn devwe,
a gear-wheel arranged to give said device a
complete rotation upon each one-fourth rota-
tion of the gear-wheel, the right-angularly-
arranged arms on the shaft of said gear-wheel

| and the twoseries of horizontal contact-blocks

arranged alternately of each other and adapt-

which carries the said looping device and
gear-wheel, substantially as specified.
18. In amachine for making wire fencing,

' the combination with loop-holding pins the
reciprocating carriage, and means for oper-

ating the same, of the rotary looping device

aged by thesald arms in the man-
ner deseribed, and a reciprocating carriage .
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the wire around said pins, and means for pe-
riodically rotating said device as the earriage
advances, substantially as specified.

19. In a machine for making wire fencing
the combination with loop-holding pins the
reciprocating carriage and means for actuat-
ing the same, of the rotary looping device
mounted on said carriage and adapted to loop
the wire around said pins, a gear-wheel for
rotating said looper, and means for period-
1cally actuating said gear-wheel, substan-
tially as specified.

20. In a machine for making wire fencing,
the combination with the 1*e(,1proea‘51nfr eam
riage and means for actuating the same, of
the rotary looping device mounted on said
carriage, the gear-wheel for actuating said
looper, and having a-shaft provided with four
arms arranged at nmety degrees to each other,
the two series of fixed altematm o blocks ar-
ranged to be engaged by the said arms, the
stationary rack, the shaft mounted on the car-
a pinion engaging the said
rack, the wheel havm o a fuctlonal connec-
tion with said shaft, and adriving connection
between said wheel and the shaft of thelooper,
substantially as specified. ﬁ

21. In a machine for making wire fencing,
the combination with the 1*eelp1*oeat1nw car-
riage, means for operating the same, the ro-

| tary looper mounted thereon and means for

periodically rotating said looper, of second-
ary actuating devices therefor, comprising a
stationary rack, a shaft mounted on the ear-
riage, a pinion on said shaft engaging said
rack, the sprocket-wheel having a frlemonal
connection with the said shaft,and a sprocket-
chain connecting thesaid sprocket-wheel with
the shaft of the 1ooper substantmlly as speci-
fied. |

22. In a machine for making wire fencing,
the combination with the loop-forming pins
and means for looping the tie-wire around the
same, and for cutting said wire at the proper
points, of the swinging transfer-plate ar-
ranged to remove the formed tie-wire from
said pins and carry it into position to be ap-
plied to the runner-wires, substantially as
specified.

23. In a machine for making wire fencing,
the combination with the loop-forming pins
and means for looping the tie-wire upon said
pins, of the swinging transfer-plate, means
for actuating the same toward and away from
the said pins, the series of gripping-fingers
carried by the transfer device, and means for
opening and closing the said fingers at the
proper times, substantially as specified.

24. In a machine for making wire fencing,
the combination with the looping-pins and
looping devices, of the transfer-plate perfo-
rated to admit said pins, the rock-shaft which
carries sald plate, a cam device for actuating
said shaft, to move the plate in one direction,
and springs for returningsaid plate, substan-

‘tantially as specified.
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' the combination with the rock-shaft, the arms

connected thereto, the transfer-plate carried

by said arms, and means for actuating said.

shaft, of the rock-shaftjournaled in the said
arms, the grippers carried by said shaft,
springs for closing said grippers, a movable
device for Opening and holding open said grip-
pers, and means for moving said device into
and out of position to opensaid grippers, sub-
stantially as specified.

26. In a machine for making wire fencing,
the combination with the rock-shaft, thearms
connected thereto, the transfer-plate carried
by the said arms, a cam and connecting de-
vices to move sald rock-shaftin one direction,

| springs to move it in the opposite direction,

a rock-shaft journaled in said arms, gripping-
fingers carried by the said shaft, springs for
holding said fingers in closed position, a slid-
ing device for holding the said fingers in open
position and for opening the same, a connec-
tion between the said device and the said
cam, for moving the device in one direction,
and a spring for moving it in the opposite di-
rection, substantially as specified.

27. In a machine for making wire fencing,
the combination with looping-pins and loop-
forming devices, of a longitudinally - recip-
rocating carriage, rotary twisting devices
mounted on saild carriage, and a swinging
transfer devicearranged 130 remove the formed
tie-wire from said pins and place it upon said
carriage in position for its loopstobeengaged
by said twisters, substantially as specified.

28. In a machine for making wire fencing,
the combination with looping-pins and loop-

forming devices, of a longitudinally-recip-

rocating carriage, rotary twisting devices
mounted on said carriage and a swinging

transferdevice arranged toremove the formed

tie-wire from said pins and place it upon said
carriage in position for its loopsto be engaged
by said twisters, and a reciprocating. device
for gripping the loops of the said tie-wiresand
holding the same while the twisters are in
operation, substantially as specified.

29. In a machine for making wire fencing,
the combination with looping-pins and loop-
forming devices, of a longitudinally-recipro-
cating carriage, the rotary twisters mounted
thereon, the swinging transfer device having
the gripping-fingers, its actuating devices,
and the grip-plate arranged to catch the tie-
wire as 1t is deposited on the said carriage by
the transfer device and withdraw said wire
from the said fingers as the carriage moves,
substantially as specified.

30. In a machine for making wire fencing,
the combination with a series of looping-pins
mounted on a fixed support, a reciprocating
carriage, a looping device on said carriage,
arranged to loop the tie-wire around the said
pins, means for automatically reversing the
movement of said carriage, a second carriage
arranged to 1‘601procate in a direction at 1=1ﬂ'ht
anﬂ'les to the first-named carriage, a series of

20. In a machine for making wire fencing, | rotm*y twisters mounted on the second car-

75

30

Qo

95

100

105

I1C

175

I20

125

130




IO

20

630,008 | - . 9

riage and having each a gear-wheel, a recip- | tion of the twisting devices, subsmntmllv a8

rocating rack-barcommon to the series of such
gear-wheels, and engaging the same, and
means whereby the movement of the rack-bar
1S reversed at the same time that the move-
ment of the first-named carriage Is reversed,
together with a transfer device for carrying
the formed tie-wire from the looping-pins to
thesecond carriage,substantially asspecified.

31. In a machine for making wire fencing,
the frame having the transverse guide or
slideway, looper carrying and actuating car-
riage mounted to reciprocate thereon, a
sprocket-chain having its end portions con-
nected to said carriage, a driving-shaft and
wheel for said chain, and means for automat-
ically reversing the direction of movement of
sald shaft, substantially as specified.

32. In a machine for making wire fencing,
a transverse guide or slideway, the looper
carrying and actuating carriage mounted to
reciprocate thereon, a sprocket-chain having
1ts end portions connected to said carriage, a
driving-shait and wheel for said chain, gear-
wheels for driving said shaft in opposite di-
rections a cluteh device for bringing either
one of sald wheels into driving engagement,
and a cam-operated clutch-shifting device,

- substantially as specified.
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33. In a machine for making wire fencing,
the frame having a transverse guide or slide-

way, the looper carrying and actuating car-

riage mounted to reciprocate thereon, a

sprocket-chain having its end portions con- .

nected to said carriage, a driving-shaft and
wheel for said chain, gear-wheels for driving
sald shaft in opposite direction, a cluteh de-
vice for bringing either one of said wheels
into driving engagement, and a cam adapted
to operate said cluteh-shifting device at in-
tervals, and to hold the same with the cluteh
in inoperative position between such inter-
vals, substantially as specified.

- 84. The combination with tie-wire forming
and transfer devieces, of a reciprocating car-
riage, a series of rotary twisters mounted
thereon, and means for actuating the entire
series of twisters simultaneously and alter-
nately in opposite directions, substantially as
specified.

35. The combination with the longitudi-
nally-reciprocating carriage upon which the
twisting devices are mounted, and means for
actuating the same, of a reciprocating wire-
orip adapted to hold a tie-wire on said car-
riage while it is being fastened to the runner-
wires, substantially as specified.

36. Thecombination of runner-wire-feeding
devices, tie-wire-forming devices arranged to
form a looped tie-wire transversely of the se-
ries of runner-wires, alongitudinally-recipro-
cating carriage, a series of twisting devices
mounted thereon, a shifter for removing the
tie-wire from its forming devices, and plac-
ing it upon said carriage with its loops adja-
cent to said twisters, and a gripping device
for holding the said tie-wire during the opera-

spectfied.

57. 'T'he combination wlth the reciprocating
twvstet carrying carriage, and its STELUOI]ELI‘}T
orip - plate, of the wvertically - reciprocating
orip-plate mounted in guides on said carriage,
means for supporting said plate in raised po-
sition, means for withdrawing said supports
at the proper time, and means for returning

said plate to raised position, substantially as
specified.

38. The combination withthe reciprocating
twister-carrying carriage, and its stationary
orip - plate, of the vertically- movable grip-
plate mounted in guides on the said carriage,
pivoted spring-pressed arms which support
said plate in raised position, means for en-
gaging and moving said arms to release said
plate, and automatically-operating lever de-
vices for returning said plate to raised posi-
tion, substantlally as specified.

30. Thecombination with theleclproca,tlnﬂ‘
twister-carrying carriage, and its stationary
orip - plate, of the vertically- movable grip-
plate mounted in guides on the said carriage,
pivoted spring-pressed arms which support
sald plate 1in
gaging and moving said arms to release said
plate, and automatically-operating lever de-
vices for returning said plate to raised posi-

tion, together with a series of slotted fingers:
secured to said movable plate, substantmlly -{

as specified.

40. Thecombination with the reciprocating
looper-carriage and the loop-forming pins, of
the pincers at each end of the series of said
pins, and means for automatically operating
the same at intervals to cut and catch the
end portions of the tie-wires, substantially as
specified.

41. The combination with the reciprocating
looper-carriage, and the series of loop-forming
pins, of the pincers at each end of the series

of pins, rotary cams, and connections between

said cams and the movable jaws of the said
pincers, whereby the latter are opened at 1n-

- tervals towether with sprinos for nel‘mally

5peclﬁed

42, The combination with the reciprocating
looper-carriage, and the seriesof loop-forming
pins, of a time-shaft, two cams thereon set
oppositely to each other, and having each a
longer and a shorter raised position, a pair of
pincers at each end of the series of pins, con-
nections between the said cams and the mov-
able jaws of the pincers for opening the same

-at intervals, and springs for closing said jaws,

substantially as specified.

43. In a machine for making wire fencing,
the combination of a main driving- shaft, :zL
time-shaft driven therefrom, a 1‘601[)1‘00&1}1an
looper-carriage driven by said driving-shatt,
interposed gear for actuating said looper--car

riage in Opposite direetions, a cam, mounted

on the time-shaft, a clutch-shifting device

| operated by said eam and controlling the op-

aised position, means for en-
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eration of said interposed gear, a reciprocat-
ing twister-carrying carriage, and twisting de-
vices thereon, a cam for operating the same,
and timed with respect to the first-named
camn, reversible gear for actuating the said
tw1sters said gear being also contmlled by
the said elutch-shlftmﬂ' device, and timed

‘withrespecttothe opemmon of the gear which

operates the twister-carriage, sub%ta,ntmlly
as specified.

44. The combination with the longitudi-
nally-reciprocating carriage and its twisting
devices, of the reciprocating rack-bar which
operates the said twisters, the driving-shaft
which actuates the said rack- bar, the gear-

‘wheel slidingly mounted on said sha,ft and

engaging the teeth of said rack-bar,and means
for auntomatically reversing the direction of
motion of said rack-bar and for holding the
same moperatlve during the return move-
ment of said carriage, substantmlly as speci-
fied.

45. The eombmatlotl of a 1*eelp1‘0(3atmg
looper-carriage, its loop-forming devices, the
statlonary pins, a twister-carrying carriage
mounted toreciprocate at right angles to the
movement of the looper-carna,ﬂ'e, and actu-
ating devices for the said carriage whereby
the looper-carriage remains stationary dur-
ing the rearward movement of the twister-
carriage, substantially as specified.

46. In a machine for making wire fencing,
means for feeding the runner-wires, a trans-
versely - reciprocating looper - carriage, de-

vices thereon and in connection theréwith |

for forming in the wire fed by said carriage
a series of loops, a longitudinally-r eclpmeat-
1ng twister-carriage, the twisters thereon, a
s_winging transfer device for shifting the
formed tie-wire from the loop-forming de-
vices to the twister-carriage, a reciprocating
wire-grip on said last-named carriage, and
means for actuating said carriages whereby
the looper-carriage remains stationary dur-
ing the return movement of the twister-car-
riage, substantially as specified.

47 In a machine for making wire fencing
the combination of a series of wire- holdmﬂ'
reels or spools, a seriesof eorruo*a,tmfr—wheels
arranged In pairs, tension devices interposed
between said reels or spools, and the corru-
gating-wheels, means for forming a looped
tie-wire and for applying the same to the cor-

rugated runner-wires daring their forward
movement a winding cylmder or roll for the
finished fdbl‘lc and ﬂ‘ulde and feed rollers
between the_.tie-wire-applyin o devices and the
winding cylinder or roll, substantially
specified.

In testimony whereof we affix our signa- 6o

tures in presence of two witnesses.

ALLEN C. SHIMER.
JOIIN Q. SHIMER.

Witnesses for A. C. Shimer:
GEORGE H. PARMELEE,
EDWIN G. MCKEE.

Witnesses for J. Q. Shimer:
D. H. FERNANDES,
KATE CHIPMAN.
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